A fluorescence-based assay for the apurinic/apyrimidinic-site cleavage activity of human tyrosyl-DNA phosphodiesterase 1.
Tyrosyl-DNA phosphodiesterase 1 (Tdp1) catalyzes the hydrolysis of phosphodiester bonds between the DNA 3'-phosphate and tyrosine residues and plays a major role in the repair of stalled topoisomerase I-DNA covalent complexes. Given this role, Tdp1 is of interest as a potential target for anticancer therapy. Inhibiting Tdp1 in combination with clinically used Top1 inhibitors may potentiate the effects of the latter and help to overcome some of the chemoresistance issues currently observed. In addition, Tdp1 can function during DNA repair to remove a variety of other 3' adducts from DNA such as phosphoglycolates and abasic or apurinic/apyrimidinic (AP) sites. Here we describe a new mix-and-read homogeneous fluorogenic assay for the measurement of the AP-site cleavage activity of Tdp1 that is compatible with high-throughput screening. The application of such an assay will open up further avenues for the discovery of novel Tdp1 inhibitors.